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1　前言
???????????????? , ???
??? , ???????? , ?????????
????? 。?? [ 1] ???????????
????????????? , ??????? ,
???????????????????? , ?
??????????。
2　三维横观各向同性土体固结的有限
层求解[ 1]
2.1　?????????????[ 2]
??????????? , ????? , ??
????????? , ????????? 。?
? , ????????????????????
???????? , ?????????????
?? (???? 、 ?????????)???
? , ????????? , ?? , ???????
?????? , ??????????????
? , ????????????????????
?? , ????? D ?:
D =
d1 d2 d3 0 0 0
d2 d1 d3 0 0 0
d3 d3 d4 0 0 0
0 0 0 d5 0 0
0 0 0 0 d6 0
0 0 0 0 0 d6
(1)
?? d1 =λα(1-αv 22), d2 =λα(v 1 +αv 22), d 3 =
λαv 2(1+v 1), d 4 =λ(1 -v 21), d5 = E1/2(1 +
v 1), d 6 =G2 , λ=E 2/ (1+v 1)(1-v 1 -2αv 22),
α=E 1/ E2 。???? 5????????:
E1 , v 1 ? xoy ?? (???)??????
????;
E2 , v 2 ? z ?? (??)????????;
G2 ?? xoy ?????????????。
2.2　??????????????[ 1]
????????????????????
? , ????????????????? (?
? 1):
u =∑r
m=1 ∑
S
n=1
[(1 - z)U imn + zUi+1mn ] con kmx sin kny ,
v =∑r
m=1 ∑
S
n=1
[(1- z)V imn + z V i+1mn ] sin kmxcos kny ,
w =∑r
m=1 ∑
S
n=1
[(1- z)Wimn + z Wi+1mn ] sin kmx sin k ny ,
p =∑r
m=1 ∑
S
n=1
[(1- z)P imn + zP i+1mn] sin kmx sin k ny
(2)
??:km =mπ/a;kn =nπ/ b; z =(z -z i)/ hi ;
U
i
mn , Vimn , Wimn , Pimn?? i??????????
??????;a , b?????????????
????? (???);h i??????。
? 1　?????????
Fig.1　Boundary conditions for fini te layer analysis
2.3　???????????????????
????
?????????????? , ?????
?? 、???????????????????
?????????????????? , ?? t
???? mn ? , ?
 K K′
K′T  K mn
δ
β mnt =
F
R mnt
(3)
?? ( K)mnt ????? , (K′)mnt ????? ,
( K)mnt ????? , (δ)mnt ??????? ,
(β)mnt ??????? , (F)mnt ????? ,
(R)mnt ???????????? 。
3　算例考证
????????????????????
????? , ?? 2?????????? , ??
???????? 。
3.1　?????????????
Gibson &NcNamee[ 3] ?? , ???? v =0
? , ????????????????????
?????????? , ??? x , y , z ???
? 20?????? , ????????? 2。?
? 2?? , Gibson &NcNamee ????????
??????????????? , ??????
??????????????????????
???????。
? 2　??????????????
????????
Fig.2　Time factor-degree of consolidation for
center point of rectangular uniformly loaded area
3.2　?????????
???????? , Booker &Smaller[ 4]??
????????????????? , Smaller
&Zhang[ 5]????????? , ???????
????????????????? , ????
???????? 3?? 。????? Smaller &
Zhang ??????? , ?????????? ,
????????? 3。?? 3?? , ?????
??? , ????????????? , ????
??????????????????????
?????? 。
4　横观各向同性地基参数对三维地基
固结的影响
　　????????? , ?????? , ???
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? 3　??????????-????
Fig.3　Time-sett lement curve for center point
of rectangular unifo rmly loaded area
??????????????????????
?????。
4.1　?????????
4.1.1　弹性模量比对地基固结性状的影响　??
Barden
[ 6]????????????? α????
1 ～ 3。??? , ??? α?? 1.0 , 1.5 , 2.0 ,
2.5 , 3.0(?? E2 ?? , ??? α??E1), ??
?????????????????????
? , ?????? 4?? 。
? 4　????????????
Fig.4　Influence of elastic modulus ratio on
the deg ree of consolidation
?? 4??:
1)??? α?? , ???????;
2)???????? , ????? α???
0.5 , ????????? 5 %;
3)???????? , ?????????
?????????????? 23 %。
4.1.2　泊松比对地基固结性状的影响　??? v 1
???????????????? 。?????
??? τ???? Uc(τ)??????? 5?? 。
? 5　??????????
Fig.5　Influence of Poisson' s ratios on
the deg ree of consolidation
?? 5 (v h=v 2 , v hv =v 1)??:
1)? v 2=0.3? , v 1?? , ????;
2)? v 2>0.3? , ???????????;
3)???????? τ, ????????
????????????? 30 %。
4.1.3　渗透系数比对地基固结性状的影响　??
????? χ?
χ= k x/ kz 。 (4)
　　??????? χ(?? kz ?? ,?? k x(k x
= ky))???? , ?????????????
?????? τ???? Uc(τ)????? , ?
????? 6。
?? 6??:
1)????? χ?? , ????;
2)??????????????? χ??
????;
3)???????? τ, ????????
?????????????? 40 %。
4.2　????
??? 3??????? , ????????
??????? , ????????????? ,
???????????????? , ?????
??? , ???? 7?? 9?? 。
45? 7? ????:??????????????????? 　
? 6　???????????
Fig.6　Influence of permeabili ty coeff icient ratios
on the deg ree of consolidation
? 7　????????????
Fig.7　Influence of elastic modulus ratios on
the deg ree of consolidation
5　结论
????????????????????
??? , ??????????;?? 2????
???? , ??????????????;??
?????????????????????? ,
????????????????????? 。
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[ Abstract] 　This paper presents a finite layer procedure for the consolidation analy sis of layered soils using a
cross isot ropic elastic constitutive model.The prog ram is f irst verified using two published results.Then using
this program , the inf luences of cross isot ropy on the consolidation behavior are analy zed.The results obtained
using the cross isot ropic elastic model are compared w ith results using iso tropic elast ic model.It is found that the
cross isotropy has very large influences on the consolidation behavio r.Curves of the average degree of
consolidation are obtained and presented in the paper , which is useful for engineering practice.
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Application of Artificial Neural Network to
Engineering Project Management
Wang Yingluo , Yang Yaohong
(School of Management , Xi ' an Jiaotong University , X i' an 　710049 , China)
[Abstract] 　Applications of ANN to engineering project management w ere summarized , including prediction
and evaluat ion of risk , cost estimat ion , performance prediction , o rganization effectivi ty , engineering accident
diagnoses , claim and litig ation analysis , enter bidding decision , schedule/cost optimat ion and resource leveling.
Problems existing in application were summarized and analyzed , some suggest ions on how to develop application
of ANN to engineering project management in China w ere submitted.
[ Key words] 　engineering project management;ANN;prediction;optimization;DS
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